Barium enema is used to screen patients with gastrointestinal bleeding who do not want to undergo colonoscopy. Polyethylene glycol (PEG) is usually the bowel preparation of choice. Few allergic reactions from this product have been reported; these include urticaria, angioedema, and anaphylaxis. Reactions are thought to result from a small amount of PEG crossing the intestinal mucosa, which, in some patients, is sufficient to provoke an anaphylactic reaction.
Introduction
Complications from polyethylene glycol (PEG) solutions are rare, with abdominal discomfort, cramping, and nausea cited most frequently in the literature. 1 Generally, PEG products are considered as safe as other bowel preparation agents due to their large molecular size, which reduces their absorption across the intestinal mucosa. Even then, about 0.2% can still be absorbed, of which about 0.06% is recovered in the urine. 2, 3 Few cases of severe allergic reaction such as anaphylaxis and anaphylactic shock have been reported. 4, 5, 1, 6 Three other cases of nonsevere allergic reactions such as urticaria and angioedema have also been reported. 2, 7, 3 This amount of allergen, though small, can provoke systemic anaphylactic reaction in susceptible individuals.
Case Report
A 74-year-old man with past medical history of hypertension, atrial fibrillation, diastolic congestive heart failure, and no known allergies prepared for outpatient barium enema to evaluate progressive anemia without overt bleeding. A day before the procedure, he started preparation with clear liquids, then progressed to HalfLytely ® (Braintree Laboratories, Braintree, MA), a PEG product composed of PEG-3350, sodium chloride, sodium bicarbonate, potassium chloride, flavoring, and bisacodyl tablets. Two hours later, he experienced a diffuse tingling sensation in his throat, and as he finished the preparation, his throat started to tighten and his voice became hoarse. He went to sleep, only to wake up 30 minutes later with a "lump-like" choking sensation, hoarse voice, and swollen tongue, with noticeable erythema of his anterior neck.
On presentation, his temperature was 36.4º C, pulse 102 bpm, blood pressure 102/65 mm Hg, and oxygen saturation 93% on room air. Physical exam revealed anicteric eyes, clear chest bilaterally, mild regular tachycardia, normal abdomen, and normal integument. X-ray showed a prominent epiglottis suggesting edema; followup contrast CT of the neck showed laryngeal edema with airway narrowing (Figure 1) . He was given empiric treatment with albuterol and decadron, followed by methylprednisolone and cetirizine, with intravenous saline resuscitation; however, his blood pressure continued to drop, with persistent upper airway symptoms. An arterial blood gas on 2 L of oxygen via nasal cannula revealed pH 7.39, partial pressure of carbon dioxide 38 mm, and partial pressure of oxygen 89 mm Hg. He was given an epinephrine injection and inhaled racemic epinephrine, which improved his symptoms and normalized his vital signs within 7 minutes. He was admitted for observation with standby repeat epinephrine injection if his symptoms rebounded. His symptoms completely resolved overnight, and he proceeded with the barium enema the following day.
Discussion
Anaphylaxis is a severe allergic reaction of acute onset after exposure to an allergen. It involves a cascading immune reaction that releases inflammatory mediators from mast cells and basophils leading to an acute amplified allergic response, and is potentially fatal if not treated quickly. 8, 9 Anaphylaxis can occur in a biphasic reaction in 20% of patients, during which recurrent symptoms are worse than presenting symptoms after apparent resolution without re-exposure to the trigger. Biphasic anaphylactic reactions are more lethal than monophasic reactions and require hospitalization. A good sense of judgment, history-taking, and proactive treatment is paramount to prevent fatality. Epinephrine is the initial drug of choice in managing this condition, and should be given promptly to those patients initially treated otherwise to prevent rebound symptoms. 8, 10 Failure to use epinephrine in the first 20 minutes of symptom presentation is a risk factor for poor outcomes. Initial symptomatic presentation, oral ingestion of the product, or excessive requirement of epinephrine to control symptoms should warrant prolonged patient observation. Airway maintenance and prevention of hypotension are key to management. 1 Although no clinical trials support use of steroids to prevent biphasic reaction, their use for anaphylaxis is still recommended.
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It is important to note that PEG and its analog can elicit anaphylactic reaction on contact with susceptible patients, even when not orally ingested. 12 Patients who present with PEG-induced allergic reactions should have this product included in their medication allergies. Future gastrointestinal preparation for invasive procedure should be attempted with alternative products such as Osmoprep 
